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(57) Abstract 



Moulded plastics articles have blanks of sheet material, e.g. as labels and/or diffusion barriers, incorporated into them during moulding, 
a plurality of the anicles being moulded in each moulding operation. At least sufficient blanks are cut at a time for each moulding operation. 
The blanks, preferably of a flimsy plastics film material, are positively held discretely from when they are cut until they are positioned for 
location in the mould cavities. As cut by dies (A, B. C, D), the blanks may be at different spacings from the mould cavities (4), their 
spacing then being adjusted to suit the cavities as they are held after cutting and/or collected for transfer to the mould. Alternatively, a 
group of blanks (Y. Yl, Z. ZD may be cut in which the number of blanks is a multiple of the number of mould cavities (4) and there are 
sets of blanks in the group each having blanks of corresponding spacing and configuration to the mould cavities. The sets are traiuferrcd 
in turn to the mould for successive moulding opeiacions. 
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MANUFACTURE OF MOULDED PLASTICS ARTICLES 
HAVING INCORPORATED BLANKS 



This . invention relates to improvements in the 
manufacture of moulded plastics articles which have a 
blank of sheet material, which may for example be a 
label and/or serve as a diffusion barrier, incorporated 
in them as they are moulded • 



In our British Patent 2 191 729 a method and 
apparatus are provided whereby a blank of flimsy 
plastics film- material for each moulded plastics 
article to be produced is cut from a strip of film 
material by co-operating die and pad components, is 
collected from a transfer position by a carrier having 
a flat surface at which suction is applied to pick up 
and hold the blank flat, and is taken by the carrier to 
a position between the separated halves of a mould at 
which the suction is removed and the blank is caused to 
be urged away from the carrier and located on a surface 
of the mould cavity at one of the mould halves, for the 
blank to be incorporated in the next moulding to be 
formed in the mould. 



The method and apparatus are described and 
illustrated in respect of the moulding of one plastics 
article at a time incorporating a blank in a mould 
comprising two relatively movable mould halves. 



The present invention is concerned with the 
moulding of a plurality of plastics articles 
simultaneously . 



According to one aspect of the present invention 
there is provided a method of manufacturing a plurality 
of moulded plastics articles each having a blank of 
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sheet material applied to a surface thereof as the 
articles are moulded in mould cavities of the mould 
defined by parts of the mould relatively movable 
between separated and closed positions, including the 
steps of feeding sheet material to cutting means at 
which a plurality of the blanks required for a moulding 
operation is cut to the required shape from the sheet 
material, supporting the cut blanks discretely, 
collecting the blanks by transfer means whereby the 
blanks are carried into positions between separated 
parts of the mould, arranging that -he collected blanks 
are positioned on the transfer means to correspond to 
the relative positions of the mould cavities and 
causing the blanks to be urged away from the transfer 
means and located on surfaces of the mould cavities, or 
surfaces to be contained in the mould cavities of the 
closed mould, at an adjacent part or parts of the 
mould, subsequently closing the mould parts together 
and introducing plastics material into the mould 
cavities, and against the blanks, to produce the 
moulded plastics articles. 

From the cutting step to their location in the 
mould cavities the blanks are kept separate from one 
another so that they do not come into contact with one 
another and cannot cling together. No storing or 
stacking of the cut blanks is required because they are 
cut only as they are needed. 

By the method now provided blanks cut from the 
sheet material may initially be at different relative 
positions from what they are required to have for 
location in the mould cavities for the moulding 
operation. They may, for example, be more closely 
spaced initially than the spacing apart of mould 
cavities which are to receive them, and the spacing can 
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then be increased to suit the mould cavities as the 
blanks are collected and/or carried to the mould. The 
closer spacing of the blanks as they are cut from the 
sheet material can save appreciably on wastage of the 
sheet material in the cutting step of the method. For 
some articles to be moulded it may be more convenient, 
although there may be more wastage of sheet material, 
to cut the blanks from the sheet material at more 
widely spaced relative positions than the spacing of 
the mould cavities. The form which the blanks assume 
when located in the mould cavities may allow closer 
spacing than the blanks need when being cut from the 
sheet material and supported for collection by the 
transfer means. 

The blanks may be supported after they have been 
cut and before being collected, by means adapted to 
adjust the relative positions thereon to suit the mould 
cavities. The transfer means may have relatively 
movable parts which adjust the positions of the blanks 
as they are collected or whilst they are being carried 
to the mould. Another possibility is to adjust the 
positions of the blanks to some extent before they are 
collected, and then complete the positioning by the 
transfer means. 

Setting of the positions of the blanks for the 
mould cavities may be carried out automatically and may 
conveniently be controlled by computer. 

The transfer means may comprise at least one 
carrier having a supporting surfaca on which a 
plurality of the blanks can be supported at once in 
spaced positions and be held spread against that 
surface. Suction or static electricity may be used to 
pick up the blanks and hold them securely, and flat. 
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against the supporting surface. The carrier may be 
supported by an arm which moves the carrier between the 
positions in which it collects the blanks and delivers 
them to the mould. Adjustment of the relative 

positions of the blanks from when they are cut from the 
sheet material to what is required for the mould 
cavities, may be made by movement of the arm and/or 
movement of the carrier, or parts of the carrier, 
relative to the arm. 

Cutting the blanks, adjusting their positions for 
the mould -cavities and feeding them to the mould are 
preferably carried out automatically in association 
with opening and closing sequences of the mould. The 
blanks may be cut from the sheet material just before 
or as the mould begins to open, and the blanks may be 
re-positioned and transferred to the mould to be 
located in the mould cavities as the mould begins to 
close again, so as to minimise delay between moulding 
operations. As blanks are positioned to be received 
onto the surfaces of the mould moulded articles 
produced in the preceding moulding operation may be 
ejected from the mould. The ejected moulded articles 
may be collected by the transfer means to be taken to a 
stack or stacks, where they are stored for subsequent 
collection, as the transfer means moves back to a 
position for collecting cut blanks for the next 
moulding operation • 

In another embodiment of the method, the cutting 
means may cut from the sheet material a group of the 
blanks in which the number of blanks is a multiple of 
the number of mould cavities. The blanks are more 
closely spaced than the mould cavities but so arranged 
that within the group are sets of the blanks in each of 
which the spacing apart and configuration of the blanks 
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corresponds to the spacing and configuration of the 
mould cavities. The transfer means collects one of 
the sets of blanks at a time from the group for a 
moulding operation and returns to collect the or, in 
turn, each other set of blanks from the group for the 
or each successive moulding operation. The transfer 
means conveniently returns to collect the or each other 
set of blanks from the group while the moulding 
operation using the preceding set of collected blanks 
is in progress. 

This embodiment of the method reduces the number 
of blank cutting operations required. Also as the cut 
blanks are presented for collection in the sets, the 
blanks for each moulding operation can be collected and 
transferred to the mould without adjustment of the 
spacing and arrangement of the blanks of the set. 
Cutting and transfer of the blanks can therefore be 
done quickly so that, although a plurality of blanks is 
fed into the mould for each moulding operation, the 
time available between moulding operations for 
mouldings to be ejected from the mould from one 
operation and blanks to be loaded into the mould 
cavities for the next operation, is kept short. 

In the group of blanks as cut adjacent blanks may 
be closely spaced and may even be separated only by the 
cut between them. There can thus be an appreciable 
saving on wastage of the sheet material from which the 
blanks are cut. 

Preferably all the blanks of a group are cut at 
once from the sheet material. Just one cutting 
operation may be involved. Preferably the cut blanks 
are supported in the group in a common flat plane. 
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The number of blanks in a group cut from the sheet 
material may be any multiple of the number of mould 
cavities which can be cut conveniently from the sheet 
material in a cutting operation, and supported 
satisfactorily in readiness for transfer to the mould. 
In one embodiment in which there are four mould 
cavities sixteen blanks are cut in each group. The 
spacing and configuration of the sixteen blanks in the 
group enable four sets of the blanks to be collected 
successively for transfer to the mould for four 
successive moulding operations. Thus only once in 
every four moulding operations is it necessary for a 
group of blanks to be cut. 

The transfer means may comprise a carrier having a 
supporting surface on which a collected one of the sets 
of blanks can be supported, the blanks being held in 
the same relative positions as they were supported in 
the group and spread against the supporting surface. 
Suction or static electricity may be used to pick up 
the blanks and hold them securely on the supporting 
surface. The carrier may be supported by an arm which 
moves the carrier between the positions in which it 
collects the blanks and delivers them to the mould. 
Movement of the arm and/or carrier, or parts of the 
carrier, may be arranged to adjust the carrier for 
collecting successive sets of the blanks from a group. 
Alternatively the means by which a group of cut blanks 
is supported after the cutting operation may be 
adjustable to move the sets of blanks successively into 
a position for a set to be collected by the transfer 
means. The necessary adjustment of the arm and/or 
carrier, or the support means, for the cut blanks is 
preferably effected automatically in conjunction with 
the operation of the mould. 
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Cutting of. the group of blanks is also preferably 
effected automatically in conjunction with operation of 
the mould. When the last set of a group of blanks has 
been collected by the transfer means, the cutting means 
may be operated to cut the next group of blanks from 
the sheet material while the transfer means travels to 
and back from the mould. 

In the method now provided the blanks may form 
labels for the moulded articles, the sheet material 
being suitably printed for that purpose, and/or, when 
the moulded articles are containers, they may form 
diffusion barriers . 

The sheet material from which the blanks are cut 
may be a flimsy plastics film material, which may be in 
strip form. A strip or strips of the material may be 
fed to the cutting means from a reel or reels. Surplus 
material left in the strip or strips after the blanks 
have been cut from the film material may be wound on to 
another reel or reels for disposal. The film material 
may be a co-extruded multi-layer film or it may be a 
mono-layer film. It may have a thickness of 0.030mm or 
less; it may even be less than 0.060mm. 

Preferably the cutting means comprises at least 
one pad component of larger size than the blanks to be 
cut at one time from the sheet material, and a die 
component having dies with cutting edges defining the 
required shapes of the blanks. Different die 

components may be provided for different blank shapes. 
The pad and die components are relatively movable to 
bear on opposite sides of the sheet material to cause 
the blanks to be cut out of the material. One or other 
of the components provides support for the cut blanks 
and may move the blanks to a transfer position spaced 
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from where the cutting has occurred, ready for 
collection by the transfer means. 

Suction and/or blown air may be applied to the 
blanks at the mould to locate them on the required 
surfaces for the moulding operation. 

Static electricity may be used to locate the 
blanks on the surfaces in the mould. Each blank may be 
electrostatically charged when it is in its respective 
position for introduction into the mould so that it is 
attracted to the surface on which it is to be located. 
The arrangement enables the blanks to be readily 
located on flat, curved or angled surfaces, and around 
bends, A suitable device may be provided on the 
transfer means for electrostatically charging the 
blanks . 

The mould may comprise just two relatively movable 
mould halves defining the mould cavities. 
Alternatively the mould may be a stack mould in which 
an intermediate part of the mould has other mould parts 
closing with it to define the mould cavities which 
receive plastics material supplied to the intermediate 
part. 

Dummy cores may be provided for use when certain 
articles, for example of cylindrical form or tapering 
circular cross-section, are to be moulded and the 
blanks may be located on the cores to be positioned in 
the mould cavities for the moulding operations. The 
dummy cores hold the blanks for introduction into the 
mould cavities, the blanks then being transferred from 
the dummy cores to required surfaces of the mould 
cavities and the dummy cores withdrawn from the mould 
cavities before the mould is closed. The cores may be 
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on the aforementioned carrier, or each carrier, of the 
transfer means, each core having the supporting surface 
for a blank to be carried. 



After a moulding operation the moulded articles 
are ejected from the mould and may be collected by the 
transfer means to be taken to a stack or stacks, where 
they are stored for subsequent collection, as the 
transfer means moves back to its position for 
collecting cut blanks for the next moulding operation. 
Alternatively the moulded articles may be checked for 
quality before storage. Conveniently, each moulded 
article is automatically subjected to inspection, after 
removal from the mould, by scanner means connected to 
analysis means which relates the inspected article to 
criteria set for a required standard of moulded 
article, and causes rejection means to be operated 
whereby the article is identified as being 
unsatisfactory if it does not comply with the set 
criteria . 



The rejection means may mark the unsatisfactory 

article and/or cause it to be ejected from a supply 

path which satisfactory articles follow to a stack or 
other collection arrangement. 



Preferably the scanner means comprises one cr more 
image analysis cameras (imaging cameras) which provide 
an electronic image of moulded articles across a grid 
of light sensitive cells as the articles are 
inspected. A camera or cameras may take still pictures 
of each article inspected; stroboscopic light may be 
used to enable the pictures to be taken while the 
articles are moving. 
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Conveniently the analysis means is computerised, 
for example being a micro-processor. The analysis 
means may operate in a comparative mode or in an 
analytical mode where predetermined electronic 
information is given as the set criteria. Where the 
scanner means comprises one or more imaging cameras the 
or each csunera may be coupled to the computerised 
analysis means for the analysis means to respond to 
images registered by the camera as it views an article 
presented for inspection. 

The criteria for a required standard of moulded 
article may include thickness, dimensions, accuracy of 
form, integrity of the articles, contamination and 
positioning of labels, if applied to the moulded 
articles in the moulding process. Variations may be 
made to the criteria for different kinds of articles, 
or for different qualities of articles. 

The analysis means checks each moulded article 
individually. Preferably the analysis means identifies 
any unsatisfactory article with the part of the mould 
in which the article has been moulded. Thus the source 
of a problem can be readily identified. If a record is 
kept of the inspection the performance of the mould or 
any part of, or associated with, it can be readily 
monitored, which can help to facilitate the taking of 
corrective action necessary to deal with problems that 
may arise in the course of manufacture of the moulded 
articles. Problems that may arise associated with the 
cutting of blanks for the labels or with the supply of 
labels to the mould may be identified by the 
inspection . 

There may be variation of the orientation of the 
moulded articles to the scanning means to enable the 
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articles to be inspected from different aspects, or the 
scanning means may be arranged to inspect the articles 
from different aspects. Where, as preferred, imaging 
cameras are provided for the inspection the cconeras may 
be provided at different positions to view the articles 
from different angles. 

According to a second aspect of the present 
invention apparatus is provided for manufacturing 
moulded plastics articles in accordance with the method 
of the first aspect of the invention herein set forth, 
comprising an injection mould having mould parts which 
are relatively movable between separated and closed 
positions and define a plurality of mould cavities for 
articles to be moulded therein, means for feeding sheet 
material to the cutting means, the cutting means being 
operative to cut sufficient blanks at a time from the 
sheet material for the number of articles to be 
produced in one moulding operation of the apparatus, 
support means for holding the cut blanks discretely and 
moving them to a transfer position, transfer means 
adapted to collect the blanks from the transfer 
position, hold them and take them to the mould for 
positioning in the mould cavities when the mould parts 
are separated, the support means and/or transfer means 
being operable to cause the relative positions of the 
blanks to be set to correspond to the relative 
positions of the mould cavities, and means operative to 
cause the blanks to be released from the transfer means 
and each to be located on a surface of a respective one 
of the mould cavities at an adjacent mould part, or at 
a surface to be presented in a respective one of the 
mould cavities when the mould is closed. 

According to a third aspect of the present 
invention apparatus is provided for manufacturing a 
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plurality of moulded plastics articles in accordance 
with the method of the first aspect of the invention 
herein set forth, comprising an injection mould having 
mould parts which are relatively movable between 
separated and closed positions and define a plurality 
of mould cavities for articles to be moulded therein, 
cutting means, means for feeding sheet material to 
cutting means, the cutting means being operative to cut 
a group of blanks of the required shape, in which group 
the number of blanks is a multiple of the number of 
mould cavities of the mould and the blanks are more 
closely spaced than the mould cavities but so arranged 
that within the group there are sets of the blanks in 
each of which the spacing apart and configuration of 
the blanks corresponds to the spacing and configuration 
of the mould cavities, support means for holding the 
group of cut blanks discretely and moving the group to 
a transfer position, transfer means adapted to collect 
each set of the blanks in turn from the transfer 
position for successive moulding operations, hold a 
collected set and take the set to the mould for 
positioning the blanks in the mould cavities when the 
mould parts are separated, and means operative to cause 
the set of blanks to be released from the transfer 
means and each blank to be located on a surface of a 
respective one of the mould cavities, or at a surface 
to be presented in a respective one of the mould 
cavities when the mould is closed. 

For the moulding of some articles dummy cores may 
be used which may be provided on the transfer means to 
hold the blanks for. introduction into the mould 
cavities . 

The support means may be a part or parts of the 
cutting means . 
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Embodiments of the invention will now be described 
by way of example only with reference to the 
accompanying diagrammatic drawings in which :- 

Figure 1 is a side view of a mould used in each 
of two methods to be described of manufacturing 
moulded plastics containers in accordance with the 
present invention; 

Figure 2 is a front view of a female half of the 
mould; 

Figure 3 is a front vieW of cutting means used 
in a first of said methods; 

Figures 4 and 5 are side and front views 
respectively of the cutting means and a shuttle 
plate; 

Figures 6a, b and c are front views of the 
shuttle plate shown in various stages of picking 
up cut label blanks from the cutting means; 

Figures 7a, b, c and d are front views of the 
shuttle plate and a carrier of a transfer arm 
shown in various stages of collecting cut labels 
from the shuttle plate for transfer to the mould 
in said method; 

Figure 8 is a front view of cutting means used 
in a second of said methods; 



Figure 9 is a front view of the cutting means of 
Figure 8 and a shuttle table; 
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Figure 10 is a front view of the shuttle table 
of Figure 9 and a carrier of a transfer arm 
collecting a set of cut blanks from the shuttle 
table; 



Figure 11 is a front view of the shuttle table 
and the carrier, showing the carrier moving away 
from the shuttle table carrying a collected set of 
blanks , and 



Figure 12 shows schematically stages in 
inspection of moulded articles manufactured by 
either of the two methods. 



The methods and apparatus to be described are 
applied to the manufacture of rectangular, open-topped, 
containers from thermoplastics material, for example a 
low density polyethylene. The containers may be used, 
for example, for holding ice cream. Each container has 
a label incorporated into it as it is moulded, the 
label extending over the external surfaces of the four 
walls and base of the container. The label is formed 
by a blank of a flimsy plastics film material which is 
printed with the required information before the blank 
is cut from the material. 



Instead of a label each container may have a 
diffusion barrier, similarly formed from a suitable 
flimsy plastics film material, extending over its 
external surfaces, or the container may have a combined 
label and diffusion barrier. 



The containers are moulded, four at a time, in an 
injection moulding machine comprising. Figures 1 and 2, 
a stationary male mould half 2 and a movable female 
mould half 3 which together define four spaced mould 
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cavities 4 of the shapes of the containers to be 
moulded, the four cavities being supplied with 
liquified plastics material from a common feed 5 in the 
male mould half 2. The mould cavities 4 are arranged 
in a square pattern. Figure 2, with the feed 5 centred 
on the central axis of the square. For each mould 
cavity 4 the male mould half 2 has a projecting 
portion 6 which defines the inside surfaces of the 
container to be formed in the mould. Around that 
projecting portion 6 are ports 7 at which suction is 
applied when the mould is open. The female mould 
half 3 has ports 8 in each mould cavity for air to be 
blown towards the male mould half when the mould is 
open in order to urge moulded containers out of the 
mould cavities. 

A first one of the methods of manufacturing the 
containers, and the apparatus used, will now be further 
described with reference to Figures 3 to 7 of the 
drawings. In this method the flimsy plastics film 
material for the labels is fed as a strip 9 to cutting 
means 10, Figures 3, 4 and 5. The strip 9 is loaded on 
a supply reel, not shown, and is wound off that reel to 
pass to the cutting means 10. Surplus material left 
after the blanks for the labels have been cut from the 
strip is wound onto a receiving reel, not shown. The 
strip 9 is narrower than the length of a side of the 
notional square containing the mould cavities 4 but is 
wide enough for two blanks to be cut from it 
side-by-side with some material of the strip left 
between and at either side of where the blanks are cut 
out . 

Cutting means 10 comprises a set of four cutting 
dies A, B, C, D one for each label blank to be cut for 
supply to each of the four moulding cavities, and a 
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co-operating pressure pad 12. Each cutting die A,B, C, 
D has a cutting edge of the shape of the blank it is to 
cut*. The cutting dies are opposite one surface of the 
strip 9. They are arranged in a square pattern in two 
pairs. A, B and C, D as shown diagrammatically in 
Figure 3, the dies in each pair being disposed 
side-by-side laterally of the width of the strip 9 in 
positions such as to be able to cut out two blanks W, X 
and Y, Z within the width of the strip, and one 
pair W, X being spaced from the other pair Y, 2 
lengthwise of the strip by a distance similar to the 
spacing apart of the cutting dies. A, B and C, D of 
each pair. Thus the four cutting dies are all more 
closely spaced than the blanks W, x, Y, 2 they cut from 
the strip are required to be to be received into the 
four mould cavities 4. The pressure pad 12 is disposed 
opposite the other surface of the strip and presents a 
square flat surface 13 with which the cutting edges of 
all four cutting dies can engage and which is larger 
than the notional square containing the four cutting 
dies. There may be grooves or recesses in the 

surface 13 of corresponding shapes to the cutting edges 
of the cutting dies into which the cutting edges enter 
as blanks are cut from the strip. Suction is arranged 
to be applied to the surface 13. The cutting dies and 
pressure pad 12 are relatively movable between an 
inoperative position at which the dies are spaced from 
the pad, the strips 9 passing freely between them. 
Figure 4, and an operative position in which the dies 
and pad are brought into engagement from opposite sides 
of the strip to cut four blanks W, X, Y, 2 at ,once from 
the strip. The strip is fed through the cutting means 
in steps, a sufficient length of the strip being fed at 
each step for the four blanks for the mould cavities to 
be cut in one operation. Suction applied at the 
surface 13 of the pressure pad holds the cut 
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blanks W, X, Y,2 on that surface as the blanks are cut 
and when the dies and pressure pad assume the 
inoperative position. In the inoperative position the 
pressure pad and the cut blanks are spaced away from 
the strip. Surplus material left in the strip around 
where the blanks have been cut from it is wound onto 
the receiving reel during subsequent steps of feeding 
the strip to the cutting means. 

Positioned adjacent to the cutting means 10 is a 
shuttle table 14, Figure 5, which is linearly movable, 
reciprocally, transversely relative to the strip to 
collect the cut blanks W, X, Y, 2 from the pressure pad 
and take them to a transfer position to one side of the 
strip. The shuttle table 14 has a flat square support 
surface 15, similar to the surface 13 of the pressure 
pad, at which suction is also arranged to be applied. 
To collect the blanks from the pressure pad, the 
shuttle table moves, as shown in Figure 4, into the 
space between the strip and the pressure pad, with its 
support surface parallel to the surface 13 of the 
pressure pad. It moves into that space in two stages. 
In the first stage it picks up the two blanks W, Y, 
Figure 6(a), which have been cut by the cutting 
dies A, C of each pair furthest from the transfer 
position of the shuttle table. The shuttle table then 
moves further away from the transfer position to the 
next stage where it picks up the other two blanks X, Z, 
Figure 6 (b) . In this way the blanks picked up in the 
two stages are spaced apart on the support surface 15 
by a distance required for the blanks to be received 
into the mould cavities at one pair of opposite sides 
of the notional square pattern of the mould cavities. 
Having picked up the four blanks the shuttle table 
returns to the transfer position, Figure 6(c). 
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Application and removal of suction at the support 
surface 15 of the shuttle table and the surface 13 of 
the pressure pad is synchronised to ensure that the 
blanks W, X, Z are fully controlled in their 

movement from one surface to the other. 

Reciprocally movable relative to the shuttle 
table 14, transversely of the line of reciprocal 
movement of the shuttle table, is a transfer arm 16, 
Figure 7, having a carrier 17 which has a flat 
supporting surface 18 able to receive all four 
blanks W, X, Y, 2 from the shuttle table at relative 
positions required for the blanks to be received into 
the mould cavities. The transfer arm 16 moves the 
carrier 17 between the transfer position of the shuttle 
table and the mould. When the carrier is at the 
transfer position it has a step movement from the 
transfer arm so that it initially stops short of the 
full extent of its movement away from the mould and 
then moves on to stop again at the limit of its 
movement away from the mould. The distance between the 
initial stop and the second stop corresponds to the 
distance between centres of the mould cavities at 
opposite sides of the square pattern of the cavities. 
Suction is arranged to be applied at the supporting 
surface 18 of the carrier 17. The carrier moves to the 
transfer position when the shuttle table is at that 
position. At its initial stop at the transfer 

position, Figure 7(b), the carrier collects from the 
shuttle table, by suction, the two blanks Y, Z furthest 
from the mould, and at the second stop. Figure 7(c), 
the carrier collects, again by suction, the other two 
blanks W, X. As suction is applied by the carrier to 
collect the respective pairs of the blanks, the suction 
exerted on those blanks by the shuttle table is 
released. The distance between the two stops of the 
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carrier is such that when all four blanks W, X, Y, 2 
have been collected by the carrier they are in a square 
pattern. Figure 7(d), correctly spaced apart to be 
received into the mould cavities. 

The carrier 17 is moved by the transfer arm 16 
from the transfer position. Figure 7(d), to the mould 
as the mould is opening, and it is positioned between 
the separated male and female mould halves 2 , 3 so that 
the four collected blanks W, X, Y, Z are respectively 
directly opposite the projecting portions 6 of the male 
mould half to be drawn onto those portions by suction 
at the ports 7 when suction is released at the 
carrier . 

In addition to the carrier 17, the transfer arm 16 
also carries pick-up heads, not shown, which operate to 
receive completed containers ejected from the mould 
cavities of the female mould half by air blown from the 
ports 8 in the cavities after moulding operations, 
whilst the blanks are being located on the projecting 
portions 6 of the male mould half. The pick-up heads 
apply suction to the containers to hold them on the 
transfer arm, which delivers them to a stack as it 
subsequently returns the carrier to the transfer 
position • 

Feeding of the strip to the cutting means, 
operation of the cutting means, the movements of the 
shuttle table and transfer arm and the application and 
removal of suction to and from the cut blanks, 
including the blowing of air from the ports of the 
mould cavities to eject the moulded containers, are all 
automatically controlled and coordinated with operation 
of the mould, as by a microprocessor. Preferably there 
is provision at the supporting surfaces 15, 18 of the 
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shuttle table 14 and carrier 17 to enable fine 
adjustment to be made of the positions of the blanks on 
those surfaces. That is also preferably automatically 
controlled . 

It will be understood from the foregoing that/ in 
an operating cycle, whilst containers are being moulded 
in the mould the blanks for the next containers to be 
moulded are being cut, at closely spaced relative 
positions, from the strip by the cutting means. The 
cut blanks are picked up by the shuttle table and there 
is some initial re-positioning of the blanks relative 
to one another on the shuttle table towards setting 
them in the more widely spaced positions required for 
the mould cavities. From the shuttle table the blanks 
are collected by the carrier of the transfer arm which 
completes the re-positioning of the blanks necessary 
for them to be able to be received into the mould 
cavities. The collection takes place as the mould 
begins to open and the blanks are taken to the opening 
mould, where they are located on the male mould half 
while the containers from the moulding operation just 
completed are ejected and held by the pick-up heads on 
the transfer arm. As the mould is closing for the next 
moulding operation, and the blanks are received into 
the mould cavities, the transfer arm is returning the 
carrier to the transfer position of the shuttle table 
ready to receive the next batch of blanks, depositing 
the containers received from the mould at the stack on 
the way. 

The second method of manufacturing the containers, 
and the apparatus used, will now be further described 
with reference to Figures 8 to 11 of the accompanying 
drawings. Parts comparable to those in the first method 
just described will be identified by the same 
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references, where appropriate. in this method the 
flimsy plastics film material for the labels is again 
fed as a strip 9 to cutting means 10, Figures 8 and 9 , 
the strip 9, as before, being loaded on a supply reel, 
wound off that reel to pass to the cutting means 10,' 
and the remains of the strip left after the blanks have 
been cut being wound onto a receiving reel. The 
strip 9 is wider than the length of a side of the 
notional square containing the mould cavities 4 of the 
mould. The width is enough for four equally spaced 
blanks to be cut from it side-by-side with some 
material of the strip left between and at either side 
of where the blanks are cut out. Spacing between 
adjacent blanks to be cut is such that their centres 
are separated by half the distance between the centres 
of the mould cavities at a side of the notional square. 

Cutting means 10 comprises a set of sixteen 
cutting dies A, B, Al , Bl , enabling a group of sixteen 
label blanks to be cut in one operation, and a 
co-operating pressure pad 12. The cutting dies are in 
a fixed relationship to one another. Each cutting 
die A, B, Al, Bl, has a cutting edge of the shape of 
the blank it is to cut. The dies are arranged in a 
square pattern in four rows of four, as shown 
diagrammatically in Figure 8 . The dies in each row are 
equally spaced apart and the rows are equally spaced 
apart by the same distance as the dies in each row, the 
centres of adjacent dies, in both directions of the 
sides of the square, being spaced apart by a distance 
equal to half the distance between the centres of the 
mould cavities at a side of the notional square 
containing the cavities. Within the square pattern of 
the dies there are thus four sets of dies A, B,. Al, Bl 
in each of which there are four dies disposed in a 
notional square pattern of corresponding size to the 
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square pattern of the mould cavities. The pressure pad 
12 is disposed opposite to the other surface of the 
strip and presents a square flat surface 13 which is 
larger than the square pattern of the sixteen cutting 
dies and with which the cutting edges of all of the 
cutting dies can engage. There may be grooves or 
recesses in the surface 13 of corresponding shapes to 
the cutting edges of the cutting dies for the cutting 
edges to enter into as blanks are cut from the strip. 
Suction is arranged to be applied to the surface 13. 
The set of cutting dxes and the pressure pad 12 are 
relatively movable between an inoperative position at 
which the dies are spaced from the pad, the strip 9 
passing freely between them, and an operative position 
in which the dies and pad are brought into engagement 
from opposite sides of the strip to cut sixteen 
blanks Y, 2, Yl , Zl at once from the strip. The strip 
is fed through the cutting means in steps, a sufficient 
length of the strip being fed at each step for the 
sixteen blanks be cut in one operation. Suction 
applied at the surface 13 of the pressure pad holds the 
cut blanks Y, 2, Yl, 21 on that surface as the blanks 
are cut and when the dies and pressure pad assume the 
inoperative position. In the inoperative position the 
pressure pad and the cut blanks are spaced away from 
the strip. 

Positioned adjacent to the cutting means 10 is a 
shuttle table 14, Figure 9, which is linearly movable, 
reciprocally, transversely relative to the strip to 
collect the cut blanks from the pressure pad 12 and 
take them ro a transfer position to one side of the 
strip. The shuttle 14 has a flat square support 
surface 15, similar to the surface 13 of the pressure 
pad, at which suction is also arranged to be applied. 
To collect the blanks from the pressure pad, the 
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shuttle table moves into the space between the strip 
and the pressure pad with its support surface parallel 
to the surface 13 of the pressure pad. Suction is 
applied to the shuttle table and removed from the 
pressure pad so that the cut blanks are drawn from the 
pressure pad on to the shuttle table where they are 
held in the same square pattern by the suction. Having 
picked up the blanks the shuttle table returns to the 
transfer position^ Figure 10. 

Application and removal of suction at the support 
surface 15 of the shuttle table and the surface 13 of 
the pressure pad is synchronised to ensure that the 
blanks are all fully controlled in their movement from 
one surface to another. 

Reciprocally movable relative to the shuttle 
table 14 is a transfer arm 16, Figure 10, having a 
carrier 17 which has a flat supporting surface 18 able 
to receive a set of four blanks from the shuttle table 
in the notional square pattern corresponding to the 
pattern of the mould cavities. The transfer arm 16 
moves the carrier 17 between the transfer position of 
the shuttle table and the mould. At the transfer 
position the carrier is arranged to take up, in turn, 
four different positions corresponding to the positions 
of the sets of four blanks cut by the four sets of 
cutting dies A, B, Al , Bl , The carrier takes up a 
different one of these four positions in successive 
visits to the transfer position so that over four 
visits to the transfer position the carrier 
progressively picks up all sixteen of the blanks from 
the shuttle table. 

Suction is arranged to be applied at the 
supporting surface 18 of the carrier 17 to pick up a 
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respective set of four blanks. The shuttle table 
remains in the transfer position until the carrier has 
made four visits to the transfer position and collected 
all sixteen blanks. As suction is applied by the 
carrier to collect the respective sets of the blanks, 
the suction exerted on those blanks by the shuttle 
table is released. 

When all the blanks have been collected the 
shuttle table returns to the cutting means to collect 
the next set of sixteen blanks f.-om the pressure pad 12. 

As in the first method described, the carrier 17 
is moved by the transfer arm 16 from the transfer 
position to the mould as the mould is opening, and it 
is positioned between the separated male and female 
mould halves 2, 3 so that the four blanks in a 
collected set are respectively directly opposite the 
projecting portions 6 of the male mould half to be 
drawn onto those portions by suction at the ports 7 
when suction is released at the carrier. 

As before, the transfer arm 16 also carries 
pick-up heads, not shown, which operate to receive 
completed containers ejected from the mould cavities of 
the female mould half after moulding operations, whilst 
the blanks are being located on the projecting 
portions 6 of the male mould half. 

Feeding of the strip to the cutting means, cutting 
the blanks from the strip, collecting the blanks and 
taking them to the mould, are all automatically 
controlled and coordinated with operation of the mould. 

Collection of a set of blanks takes place as the 
mould begins to open. The collected set of blanks is 
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located on the male mould half while containers from a 
preceding moulding operation are ejected. 

Once during every four moulding operations a 
further group of sixteen blanks is cut from the strip 
by the cutting means, and during the fourth moulding 
operation of a series the shuttle plate returns to the 
cutting means to pick up the next group of sixteen 
blanks from the pressure pad and take them to the 
transfer position. This is done without varying the 
timing between moulding operations. 

Instead of the containers being manufactured in a 
mould having two relatively movable mould halves, as 
described, they may be manufactured in a stack mould. 
The stack mould may, for example, have a fixed end 
mould part, a centre mould part and movable end mould 
part, the centre mould part and movable end mould part 
being movable relative to the fixed end mould part, and 
the movable end mould part being movable relative to 
the centre mould part. The fixed and movable end mould 
parts are spaced from opposite sides of the centre 
mould part when the mould is open, and the centre mould 
part is sandwiched between the end mould parts when the 
mould is closed. Liquified plastics material is 

supplied to the centre mould part and distributed to 
mould cavities in the two end mould parts. As in the 
embodiments already described, there may be four mould 
cavities for the simultaneous moulding of four 
containers in each moulding operation of the machine. 
For different articles, or sizes of articles, the mould 
may possibly be arranged for fewer or even more 
articles to be moulded in each moulding operation. 

In this case, there may be two strips of the 
plastics film material from which the blanks for the 
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labels are cut* The cutting means conveniently 

comprises two sets (one set to each strip) of cutting 
dies and flat pressure pads, one set for blanks to be 
supplied to the mould cavities of the fixed end mould 
part and the other set for blanks to be supplied to the 
mould cavities of the movable end part. The two sets 
of dies and pressure pads are synchronised for 
simultaneous operation. The cut blanks are securely 
held, as before, and moved to a transfer position 
spaced from the strips. 

Conveniently, the transfer position of the one set 
of the cutting means is opposite the space between the 
fixed end mould part and centre mould part when the 
stack mould is open, and the transfer position of the 
other set of the cutting means is opposite where the 
space between the movable end mould part and the centre 
mould part will be. A transfer arm, angularly movable 
between the cutting means and the mould has two 
parallel carriers, one associated with each set of the 
cutting means, to receive and hold the blanks cut by 
the associated cutting means. The carriers take the 
blanks, as the transfer arm is moved angularly, to the 
mould and into the aforesaid spaces between the 
separated mould parts to be received into the 
respective mould cavities. 

Containers made by the methods described may be 
inspected for quality after they leave the mould. This 
may be done automatically, as will now be described 
with reference to Figure 12 of the drawings. 

Moulded containers 19 received by the pick-up 
heads of the transfer arm 16 from the mould in either 
method are deposited on a pallet 20 as the transfer arm 
returns to the transfer position. 
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The pallet 20 travels from a load station 21 along 
a rectangular path, on a conveyor track, successively 
passing through a first scanning station 22, a second 
scanning station 23 and an off-load station 24 before 
returning to the load station. At each scanning 
station 22,23 there is a set of imaging cameras 25,26. 
All of the cameras 7,8 are connected to a 
micro-processor, not shown, forming analysis means, 
programmed to relate each inspected container to 
criteria set for the required standard of a 
satisfactory container in terms of dimensions, accuracy 
of form, thickness, integrity, contamination and 
correct positioning of the label. There is a 

camera 25,26 for each container to be inspected at each 
of the scanning stations 22,23. Since four 

containers 19 are moulded in each operation of the 
mould, and thus to be inspected for quality, there are 
four cameras 25,26 at each of the scanning stations 
positioned to be directed centrally of each container 
to be inspected. There may possibly be just two 
cameras at each scanning station, each camera being 
arranged to scan two containers at a time at the 
station. 

Cameras at the second scanning station 23 are 
directed in a direction at 90* to the direction of the 
cameras at the first scanning station 21. At the first 
scanning station 22 the cameras 25 view the 
containers 19 as they are presented on the pallet 20, 
so inspecting one aspect of the containers. At the 
second scanning station pick-up heads 27 remove the 
containers from the pallet, turn them through 90° to 
present them to the cameras 26 for the opposite aspect 
of the containers to be inspected, and then return them 
to the pallet. 
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There are further pick-up heads 28 at the off-load 
station 24 which finally remove the containers 19 from 
the pallet, move transversely to a reject position 29 
and then through 90^ to a stacking position 30. If any 
containers inspected do not meet the criteria set in 
the micro-processor the micro-processor causes the 
relevant pick-up heads 28 at the off-load station to 
eject those lids at the reject position 29 • The 
satisfactory containers are held by the relevant 
pick-up heads 28 until the stacking position 30 is 
reached, A conveyor 31 at the reject position 2 9 takes 
the ejected containers to a collection point for 
disposal. There is a stack 32 at the stacking 

position 30 to receive the satisfactory containers. 
Conveniently there is a separate stack for containers 
of each mould cavity. 

Suction is applied to the pick-up heads 27, at the 
second scanning station to hold the containers while 
they are presented to the cameras of that station. 
Similarly suction is applied at the pick-up heads 28 at 
the off-load station to remove the containers from the 
pallet and hold them until they are either ejected at 
the reject position 29 or delivered to the stack 32. 
The suction is controlled by the micro-processor. 

Containers deposited on the pallet by the carrier 
are retained in the same relative positions as they 
were in the mould cavities of the mould, and they are 
retained in these positions until they have reached the 
off-load position. The micro-processor is therefore 
able to identify the containers with the mould cavities 
in which they were formed. In that way also it can 
identify the cutting means by which the blanks are cut 
for the respective mould cavities. Accordingly, if an 
inspected container is unsatisfactory it can be traced 
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back readily to the mould cavity in which it was 
formed, and the cutting means that provided the blank 
for the label of the container can be identified as 
well. Corrective action can be concentrated on the 
respective mould cavity and/or the respective cutting 
means, as required. 

The inspection of the containers made in each 
moulding operation takes place while the carrier 
collects the blanks for another moulding operation and 
returns to the mould for those blanks to be located in 
the mould cavities. In that time the pallet will have 
returned to the load station 21 to collect the 
containers that have just been moulded. 

All operations of the conveyor, cameras and 

pick-up heads at the second scanning station and the 

off-load station are automatically controlled and 

synchronised together with the operations of the 
transfer arm, blank cutting means and mould. 

The criteria set in the micro-processor for the 
inspection may be varied to suit different moulded 
articles . 
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CLAIMS 

!• A method of manufacturing a plurality of moulded 
plastics articles each having a blank (W,X,Y,Z; 
Y,2^yi,Zl) of sheet material applied to a surface 
thereof as the articles are moulded in mould 
cavities (4) of the mould defined by parts (2,3) of the 
mould relatively movable between separated and closed 
positions, characterised in that it includes the steps 
of feeding sheet material (9) to cutting means (10) at 
which . a plurality of blanks (W,X,Y,2; Y,2,Y1,21) 
required for a moulding operation is cut to the 
required shape from the sheet material, supporting the 
cut blanks discretely, collecting the blanks by 
transfer means (14,16,17) whereby the blanks are 
carried into positions between separated parts (2,3) of 
the mould, arranging that the collected blanks are 
positioned on the transfer means (14,16,27) to 
correspond to the relative positions of the mould 
cavities (4) and causing the blanks to be urged away 
from the transfer means and located on surfaces of the 
mould cavities, or surfaces to be contained in the 
mould cavities of the closed mould, at an adjacent part 
or parts of the mould, subsequently closing the mould 
parts together and introducing plastics material into 
the mould cavities, and against the blanks, to produce 
the moulded plastics articles. 

2. A method according to claim 1 characterised in 
that the cutting means (10) cuts in a cutting operation 
a corresponding number of blanks (W,X,Y,Z) to the mould 
cavities (4) in the mould. 

3. A method according to claim 2 characterised in 
that the blanks (W,X,Y,Z) as cut from the sheet 
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material are at. differently spaced relative positions 
from the relative positions of the mould cavities. 

4. A method according to claim 3 characterised in 
that the blanks (W,X,y,Z) are supported after being 
cut, and before being collected, by means adapted to 
adjust the relative positions of the blanks thereon to 
suit the relative positions of the mould cavities. 

5. A method according to claim 3 characterised in 
that the transfer means has relatively movable 
parts (14,15,17) which adjust the positions of the 
blanks (W,X,Y,2) as they are collected to suit the 
relative positions of the mould cavities. 

6. A method according to claim 3 characterised in 
that the transfer means has relatively movable parts 
which adjust the positions of the blanks (W,X,Y,2) to 
suit the relative positions of the mould cavities as 
they are carried by the transfer means to the mould. 

7. A method according to claim 3 characterised in 
that the positions of the blanks (W,X,Y,Z) are 
partially adjusted before the blanks are collected, and 
the positioning of the blanks to suit the relative 
positions of the mould cavities is completed by the 
transfer means. 

8. A method according to any of claims 3 to 7 
characterised in that re-positioning of the blanks to 
suit the relative positions of the mould cavities is 
automatically carried out under the control of a 
computer . 

9. A method according to claim 1 characterised in 
that the cutting means (10) cuts a group of the blanks 



BNSDOCID: <WO 960S040A1 J_> 



wo 96/05040 



PCT/GB95/01810 



32 

(y,Z,YlrZl) in which the number of blanks is a multiple 
of the number of mould cavities (4) and the blanks are 
more closely spaced than the mould cavities but so 
arranged that within the group are sets of the blanks 
in each of which the spacing apart and configuration of 
the blanks corresponds to the spacing and configuration 
of the mould cavities, md the transfer means 
(14,16,17) collects one of -:ie sets of blanks from the 
group for a moulding operation and returns to collect 
the or, in turn, each other set of blanks from the 
group for the or each successive moulding operation, 

10. A method according to claim 9 characterised in 
that the group of blanks (Y,Z,Y1,Z1) is cut in one 
operation of the cutting means (10). 

11. A method according to claim 9 or claim 10 
characterised in that there are four mould cavities (4) 
and there are sixteen blanks (Y,Z,Y1,Z1) in the group 
cut by the cutting means (10) arranged so that there 
are four sets of the blanks to be taken successively to 
the mould for four successive moulding operations. 

12. A method according to any preceding claim 
characterised in that the sheet material from which the 
blanks are cut is a flimsy plastics film material 
having a thickness of 0.030mm or less. 

13. A method according to any preceding claim 
characterised in that the cutting means (10) comprises 
at least one pad component (12) of larger size than the 
blank or blanks to be cut at one time from the sheet 
material, and a die component (A,B,C,D; A,B,A1,B1) for 
each blank (W,X,Y,Z; Y,Z,Y1,Z1) having a cutting edge 
defining the required shape of the blank, the pad and 
die components being relatively movable to bear on 
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opposite sides of the sheet material (9) to cause the 
blanks to be cut out of the material, and each cut 
blank being supported by one of the components for 
collection by the transfer means. 



14. A method according to claim 13 characterisedin 
that the pad component (12) has a surface adjacent to 
the sheet material in which are grooves or recesses 
with which the cutting edges co-operate. 

15. A method according to claim 13 or claim 14 
characterised in that the component by which a cut 
blank is supported moves the blank to a transfer 
position spaced from where the cutting occurs, at which 
transfer position the blank is collected by the 
transfer means (16,17). 



16. A method according to any preceding claim 
characterised in that the transfer means (16,17) 
comprises at least one carrier (17) having a supporting 
surface (18) on which the collected blanks are 
supported, held spread against the supporting 
surface ( 18 ) . 



17. -A method according to claim 16 characterised in 
that the carrier (17) is supported by an arm (16) which 
moves the carrier between positions in which it 
collects the blanks and delivers them to the mould, and 
the arm (16) is movable to cause the relative positions 
of the cut blanks to be adjusted, as the blanks are 
collected, such that the blanks are supported on the 
carrier in positions to suit the relative positions of 
the mould cavities (4). 

18. A method according to claim 16 as dependent from 
claim 3 characterised in that the carrier (17) is 
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supported by an arm (16) which moves the carrier 
between positions in which it collects the blanks and 
delivers them to the mould, and the carrier is movable 
relative to the arm to cause the relative positions of 
the cut blanks to be adjusted as the blanks are 
collected, such that the blanks are supported on the 
carrier in positions to suit the relative positions of 
the mould cavities (4) . 

19, A method according to claim 16 or claim 17 as 
dependent from claim 5 or claim 6 characterised in that 
the carrier (17) has the relatively movable parts which 
adjust the positions of the blanks. 

20, A method according to any of claims 9 to 11 
characterised in that the transfer means (16,17) 
comprises a carrier (17) having a supporting 
surface (18) on which a collected set of the blanks is 
supported, the blanks of the set being held in the same 
relative positions as they were supported in the group 
and spread against the supporting surface (18). 

21. A method according to claim 20 characterised in 
that the carrier (17) is supported by an arm (16) which 
moves the carrier between the positions in which it 
collects the blanks and delivers them to the mould, and 
movement of the arm adjusts the carrier for collecting 
successive sets of the blanks from a group, 

22. A method according to claim 20 characterised in 
that the carrier (17) is supported by an arm (16) which 
moves the carrier between the positions in which it 
collects the blanks and delivers them to the mould, and 
movement of the carrier relative to the arm adjusts the 
carrier for collecting successive sets of the blanks 
from a group. 
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23. A method according to claim 20 characterised in 
that the carrier (17) has parts which are movable for 
collecting successive sets of the blanks from a group, 

24. A method according to claim 9 characterised in 
that the group of cut blanks (Y,2,Y1,Z1) is supported 
after cutting, and before collection, by means 
adjustable to move the sets of blanks in the groups 
successively into a position for each set in turn to be 
collected by the transfer means. 

25. A method aiccording to any preceding claim 
characterised in that the mould is a stack mould which 
has an intermediate part with which other mould parts 
close to define the mould cavities, plastics material 
being supplied to the intermediate part to be received 
into the mould cavities. ' 

26. A method according to any preceding claim 
characterised in that dximmy cores are provided to be 
received into the mould cavities (4) and the blanks are 
located on the dummy cores to be received into the 
mould cavities. 

27. A method according to any preceding claim 
characterised in that after a moulding operation each 
of the moulded articles (10) produced is automatically 
subjected, after removal from the mould, to inspection 
by scanner means (25,26) connected to analysis means 
which relates the inspected article to criteria set for 
a required standard of moulded article, and causes 
rejection means to be operated whereby the inspected 
article is identified as being unsatisfactory if it 
does not comply with the set criteria. 
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28* A methpd according to claim 27 characterised in 
that the rejection means identifies the unsatisfactory 
article with the respective mould cavity in which it 
had been produced. 

29* A method according to claim 27 or 28 characterised 
in that the scanner means comprises one or more image 
analysis cameras (25/26). 

30. A method according to any of claims 27 to 29 
characterised in that the transfer means (16,17) 
collects the moulded articles from the mould after each 
moulding operation and presents them to the scanner 
means (25,26) for inspection. 

31. Apparatus for manufacturing moulded plastics 
articles in accordance with the method as claimed in 
any of claims 1 to 8 , or in any of claims 12 to 19 or 
25 to 30 as dependent from any of claims 1 to 8, 
comprising an injection mould having mould parts (2,3) 
which are relativelymovable between separated and 
closed positions and define a plurality of mould 
cavities (4) for articles to be moulded therein, 
cutting means (10), means for feeding sheet material to 
the cutting means, and characterised in that the 
cutting means (10) is operative to cut sufficient 
blanks (W,X,Y,2; Y,Z,Y1,21) at a time from the sheet 
material for the number of articles to be produced in 
one moulding operation of the apparatus, support means 
(14) is provided for holding the cut blanks discretely 
and moving them to a transfer position, transfer means 
(16,17) is adapted to collect the blanks from the 
transfer position , hold them and take them to the 
mould for positioning in the mould cavities (4) when 
the mould parts are separated, the support means (14) 
and/or transfer means (16,17) being operable to cause 
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the relative positions of the blanks to be set to 
correspond to the relative positions of the mould 
cavities, and means is operative to cause the blanks to 
be released from the transfer means and each to be 
located on a surface of a respective one of the mould 
cavities at an adjacent mould part, or at a surface to 
be presented in a respective one of the mould cavities 
when the mould is closed. 



32. Apparatus for manufacturing moulded plastics 
articles in accordance with the method as claimed in 
any of claims 1,9,10, 11 or 20 to 24, or in any of 
claims 12 to 16 or 25 to 30 as dependent from any of 
claims 1, 9,10,11 or 20 to 24, comprising an injection 
mould having mould parts (2,3) which are relatively 
movable between separated and closed positions and 
define a plurality of mould cavities (4) for articles 
to be moulded therein, cutting means (10) , means for 
feeding sheet material to the cutting means, and 
characterised in that the cutting means (10) is 
operative to cut a group of blanks (Y,Z,Y1,21) of the 
required shape in which group the number of blanks is a 
multiple of the number of mould cavities (4) of* the 
mould and the blanks are more closely spaced than the 
mould cavities but so arranged that within the group 
there are sets of the blanJcs in each of which the 
spacing apart and configuration of the blanks 
corresponds to the spacing and configuration of the 
mould cavities, support means (14) is provided for 
holding the group of cut blanks discretely and moving 
the group to a transfer position, transfer means 
(16,17) is adapted to collect each set of the blanks 
in turn from the transfer position for successive 
moulding operations, hold a collected set and take the 
set to the mould for positioning the blanks in the 
mould cavities when the mould parts are separated, and 
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means is operative to cause the set of blanks to be 
released from the transfer means and each blank to be 
located on a surface of a respective one of the mould 
cavities, or at a surface to be presented in a 
respective one of the mould cavities when the mould is 
closed . 

33. Apparatus according to claim 31 or claim 32 
characterised in that dummy cores are provided on the 
transfer means (16,17) on which the blanks are held for 
introduction into the mould cavities. 

34. Apparatus according to claim 31 or claim 32 
characterised in that the supporting means is a part or 
parts of the cutting means. 
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